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(& PEH S PESE/ SR B HEETS TRE AT T Py
PESHENSHEFLSERE/PEOWRBIEHIIS HBEA ESMAEE, K 410208)

B OE: B8, ARHAEAIARBRORELIE, FHELSH4ARARPREILF Ak, HRALERRL
LA ISR T WA B A A, ik, SULRIEPIERASEENTE, BT AHRSENEE, ©FE
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HFEHl; LLAKE s/l A, LI EE s B, LA
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1.0 mL/min; 2800364 270 nm, 1 Py E
AT R BE PRI

2.1.2 MBEIERAOMNE (1) FTHMEL. R
FEER M, F0.22 pm A7 OLELAL 3E BB L, B4R,
(2) Gre Wby X RE 5 I O 8 . B4 22 Bk R R
fhiE T, RS ERE, I BRI AL 21. 637 2 pes/mL (1Y
L, MV, (3) ATHBAERGR S, e
B IR A R, P BRI 17. 881 5 pg/mL (9
W, BpiE.
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(1) HHIEAMETERECH . ZhilncHl, e
JrigEE" L (2) HhEAS A E . BURES 25 mL, ArH)
BT RN AR, sk E A S
45ml,, (3) AHWEELLLy, [A]—FEmm a5 i, 5%
BB EGE , SRR {E RSD B/ T 3%, &
W (ARG R,
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2.3.1 HREAXRRTLE 4RI ELHR
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e Tl e =i, wAIE AR L ILER .,
WL | REMEMEE, BN o SRS, AT ZE8
EEF 2 000 r/min, Mgkt 30 %5, BHE] 10 min,
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RS, HORAE R ECIRIUT. 2 {0 Tl B oAy R e o A0 Xk i) 2 0 T 15

T > » 8 > Fif > SEuk 0k > Bk ok > ek, 1
UEF R LA LhE RIS, TN a2ty M T,
RN B 17 17 Sl R 112 S U R 112 R E = )
HWEAEANL M P 03268, 002273, 01569, 0 107 7,
0.0734, 0.0498, 0.046 3, 0.024 2, BHHL—B(fE =
#3 HHENXENETRESTRER

CR Jofir AT A RECR A HAHE R, Ak CR =
0.039 8 <0. 10, (A b bR o2 0y ) 9 £ S M P 25
—EHfeRge, SEFRHRGEARE, o TEE AN
ZRaitar,

RS A B Cc  EEHE AT % 1473 il SRR [ MR W [ o R E
1 1 1 1 0. 800 0. 300 12. 950 7.560 5870 1. 130 1. 160 12,950
2 I 2 2 2. 300 1. 200 12, 900 7. 540 5. 900 1.315 I. 530 12, 900
3 1 3 3 4. 400 2600 13. 420 1.475 5. 893 1.432 1. 877 13. 420
4 2 1 2 1. 300 0. 700 11 740 T.33 5.212 3337 1. 385 11. 740
5 2 2 3 4. 300 2,500 11. 700 7,900 5.230 1.770 2,237 11. 00
6 2 3 I &, 400 5. 100 10, 990 8. 337 5. 300 2. 163 2. 797 10, 990
7 3 1 3 3. 900 2,000 8. 900 9. 080 4,337 2,477 2. 580 8. 900
B 3 2 1 8. 100 6. B0 7. 365 10, 340 3. 165 3 365 3.493 7,363
9 3 i 2 9. 200 7. 900 223 12,150 0. 295 4,990 2 872 2,232
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F4 HBMALNARAUE TG E S HTLE R

£S5 HREAARDERRHESH

Fiviafs HRESHER A B C Fiviel TREF THM HBE B¥F  FE  PrHE
S EEE K, 7.5 f 15.3 S 2 b A 32.51 2 16,25 6388 0.0154
K, 12.00 14.70 12. 80 B 33,31 2 16,65  65.45 0.0150
K, 21.20 20, 00 12. 60 C 1. 500 2 07544 2,965 0.2522
R 13.70 5.300 2,700 D) 005089 2 (L2344
T K, 4100 3,000 12.20 =T A 2744 2 1372 26038 0.0365
K, &, 300 10. 50 9. 800 B 26,78 2 13,39 2575 0.0374
K, 16.70 15. 60 7. 100 c 4.340 2 2170 4173 (L1933
R 12. 60 12. 60 5. 100 D (B3 1040 20,5200
g K, .27 3359 31,30 ik A 78.76 2 39,39 1061 0.086 1
K, 34.43 397 26, 87 B 8805 2 4,403 1186 0.4574
K 18. 50 26. 64 34,02 C 8. 680 2 4340 1169 0.4610
R 2077 6. 948 7. 148 D ({23 7.4 2 3712
GHEN: K, 22.57 24. 18 26.24 e A 15. 89 2 7.947 1204 0L0767
K, 23.78 25.78 7.2 I 2,399 2 1200 1817 0.3550
K, 31.57 24. 45 24,45 C (i) 1320 2 0.6603
R 899 1.597 2.778 ] . 363 2 06817 1033 0.4920
A K, 17. 66 15. 42 14,33 ik A 18 239 2 9119 A674 (L1303
K, 15.74 14. 29 1141 B (&) 2.733 2 1. 366
K, 7.797 11. 49 15. 46 (o 2.918 2 1459 1068 0,483 6
9. 866 3,931 4.053 ] 3,003 2 L501 1099 0.4764
BER: [B] 0 K, 3,877 7. 144 6. 658 i I [ A 8. 065 2 4.032 10,20 0,089 3
K, 7. 470 6,450 9, 842 B (i#3) 07907 2 0. 395
Ky 10, 832 £, 585 5. 679 C 3159 2 1.579  3.995 0.2002
6. 955 2,135 4.163 ] 1,067 2 05334 LMY 04257
g [ g K, 4. 567 5125 7.430 M [ A 3.230 2 L6I0 43,487 0.0225
K, 6. 4149 7. 260 5. TR7 B 1. 167 2 (L3834 1570 0.0597
K, 8. 945 7. 546 . 694 C 0. 462 2 2 0,231 1 6.243 0.1381
R 4.378 2,421 1.663 D (iE#) o740 2 0.037 0
0E O] K, .27 3359 31.30 A [ A 78.76 2 3038 1061 0.086 1
K, .43 3197 26. 87 H B. 805 2 4. 403 1186 (L4574
K, 18.50 26. 64 3402 M 8. 680 2 4340 1169 0.4610
R 20.77 6. 948 7. 148 D (iR¥E)  7.424 2 3712
2.3.3 #ALAAMERfz e AR #6 HBUEAXENTZHRER

BCRMT 2, 55 2 000 v/min., 07K 30 #%5 . BE 10
ming R IR FH A0 A O 5 0 £ L ARHE 2 80 C
sk 10 %5, =ifEtE 2 b, 3 8 v, ARG
BRI L A b A LTS, ekir. AT
Fofe e oy R B PR LAY 1,529, 1,393 5 1&
Rk ER e g, R i R O A SR IR 6. 532
fif; BEORPYH Z M CE T E L (95% B XEER);
AR R IR (R 2 B M A 29. 98 £ S ke [l mke (R =X
FENR R PR HOAYT 1. 578 o (0] s 35 0 fR JRU S 1A =
FEHCAY 2. 142 % 75 R I 0 2 3 4R M = N =X 4 B A
11.68 1%

R A S (c/min) BIKE () CHAE (min)
AEEHE (mg) W3 KT B3 ART AR BT
BT (mg) Uikl S 3 ooy Af BT B
i T3 A MHUTERTE AT R

i g R MHEERE  ATRUERDRE
it AIRUE SR R ATHUE kT

g I [l i W3 ATHUEEARCE  ATHRYERR P
A [l g B ARGE B A ATHLT: BT

A [ B AP AT AEYTERY




3510 1 TERAE, BB IR IUT. Z 00 T el A7 % nil o3 DU o) 52 0 T 52 17
F7 HBALNARBGSITSER
Eistria—E
T FaiEs HeR
h Ya Y3 Ya Ys Ya ¥ Y&
1 0 0 0.958 0 0.018 2 0. 994 & 0 1] 0 24,84 9
2 0174 6 0. 118 4 0L.953 5 Doy 1 (L0385 0147 8 1056 9 M.25 T
3 0.428 6 0.302 6 1 0 0.998 7 00629 0. 286 4 0077 7 4813 4
4 0,059 5 0.052 6 0. 849 8 0,014 5 L8773 0.501 3 0. 089 9 L1268 28.67 b
5 0.416 7 0.2895 0. 846 3 0.090 9 0. 880 5 0.1333 0.430 3 0126 8 45.92 5
7] 0. 666 7 0.631 6 0LTEZ 8B 154 4 0.8929 2152 0. 634 0 L1333 LERES) 3
7 0.3690 0.2237 0.596 0 0.343 3 0.7211 0.280 6 0.567 3 L2187 4]. 48 [
B 0. 869 0 0. B35 263 0. 458 8 06128 05120 0,465 5 0.932 1 0203 2 74,02 7
9 1 1 1] 1 0 0. 8B40 0. 684 0 01728 74. 56 1

=8 2 MEMANEIERNESRE 95 AERE

TR AR 2R
L EEHEF 0,013 0 £0, 000 6 0,008 5 +0,000 4
0,012 3 -0.013 6 0.008 1 -0, 008 9
T 0, 008 5 0. 000 4 0.006 1 +0,000 3
0. 008 | -0, 008 9 0.003 § ~0. 006 4
F S 2,232 20,033 0 14. 58 +0, 381 |
2, 180 -2, 285 13.64 ~ 15,53
gk 13,15 £0,070 2 12,17 £0, 140 |
12,11 - 14,18 11.82 -12. 51
Hitng 0,295 0 £0. 1500 B B43 +£0. 500
0,056 3 ~0.333 7 601 ~ 10, (&
BRI 6.990 =0, 264 7 4,430 £0. 306 1
6. 569 ~T7. 411 A 670 ~5. 190
R (0] 2872 £0.4127 6. 153 +£0. (%N 7
2,216 ~3. 529 5,928 ~6. 379
S (0] 0657520154 6 7.677 £0.081 4
0411 5 ~0 903 4 7474 ~7.879

2. 4 HEENURIIR IR AU S8R S MakiE iR
HYHE St 53 4
F H SPSS 21. 0 He it % 43 5% Ere 16 14 2 HE R
Fsz R U 7 46 65 5 MU AE PR ZEAT Pearson #H3CHE T
fr. Fo L, INCHRNCE 228k s T S ipnk | sEok
ook, JRREIRE B EHDE, HHCRHEHKTO.5,
FEONMER | SR IoR | ORI ER S, A e Bk A

TE R, SRR AR ORGSR
Bk, ECR(DRGR, SRS T RS R, B
B e pbie Sk SRR B FIEMSE, HMXR
BT 0.5, MG SERR I (E MR, &2
(R, PSR EIR R IR, R R
B ERLTR , P T & BT, P TR R 3 SR
e, FWIERR(EEER,, T R

3 HitSitit

AR R HEE VBl A 4 A 5 UG B R & T IE
iy ik, WRiE s N AR U (R AR I T 2 B RO
P2 000 r/min, ARG 30 f5, BHE] 10 min, SR
PRI T2 280 (KR 80 €, ki 10 f5, =il
BEE]2 h) AR EE, (ERATGPE A A b S e ]
SRR, AE TS b 2 O (e R B B RS L RV RE,
BRI, SRR IR B R (£ 8) . RiERERTE
RO R TN, (B9 al i, ECBLAERY N
SrIEERS AT bR R OROG, BV, AR
HEAr & BB ASHF 7 R F Y BB 48 (8 3 S R BB & K
MRE IR ECRAE A ROl 4y, B ZAEEIR,; BT
TRUERL A A Z R BRI B, wlA ik SREUR ) 5
RREE IR A P, WEIREIE, SREHfR,
A, B S Tk =,

#:9 WRENG SRR S RRIRIRARX S TSR

HRECH A it H 3 & e ] R E e [ B

(A AR rted —0.888°"* 0.916" " —0. 894" 0.729° 0.801° " (). 587
T —0.845° ¢ 0,887 —0. 842" 0. 705 * 0. 860 0. 595

R R A S HEAT —0. 663 0701 —0L 686" " 0.731" " 1. 640 0. 141
AT —0.689°° 0,631 —0. 640 0. 608 0.727¢"* 0. 188

RS (P<0.05) " MR (P <0.01)
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Rose Flash Extraction Process Optimization and Its Effect on Active Ingredients and Flavor

JIANG Xing, LIU Ping-an, TIAN Hui, LI Ya-yun, CHEN Guang-yu, XIE Meng-zhou

{ College of Traditional Chinese Medicine, Hunan University of
Chinese Medicine/ Hunon Proutneial Medicine & Food Homologous Functional Food Engineering and
Technology Research Center/ Protincial Key Laboratory of TCM Dingnostics . Hunan Unitrersty of Chinese Medicine/ The Key Laboratory of

Cardiopulmenary Disease Syndrome Diferentiation and Medicinal Die Therapy in Chinese Medicine ;. Changsha 410208, China )

Abstract: [Objective] To determine the optimal technology of rose {lash extraction, and provide a reasonable , stable and energy-sav-
ing new methad for the industrialized production of rose extraction technology. [Methad] Taking the active ingredients of hyperoside and rutin
in roses as component evaluation indicators, and the umami, bitterness, and sweeiness measured by electronic tongue as flavor indicators
the hest technology was extracted by flash extraction orthogonal design test method. Taking rotating speed, water addition and svaking time as
the factors, we explored the influence of different extraction process conditions on its active ingredients and flavor, obtained the optimal ex-
traction process parameters through statistical analysis, used the best soaking extraction process parameters for soaking extraction, used
95% credibility interval overlap method to compare the difference between flash extraction and immersion extraction, and established the
correlation between flash extraction component index and flavor index. [Result] The best technological parameters of flash extraction were ro-
tation .-ap:-e-zel 2 (M) v/ min ¥ l|1r-. amount of water Hll(lt‘il B Iil'ﬂl-:.li, Bl'lll tirmne 10 min. Thrn? WEre ﬁ[}llisli['al l]iffﬂtm:cﬁ will] 1}‘]'_* [I'F]l'il"rlt'll _-mt'llﬁjl]g
extraection, The component comparison index showed that the extraction rate of hyperoside and rutin [lash extraction were 1, 529 times and
1. 393 times that of soaking extraction respectively. In terms of {lavor, the bitter soaking extraction was 6. 532 times that of flash exirac-
tion. Correlation analysis showed that the flavor and the content of some components presented different degrees relevance. [Conclusion] Com-
pared with soaking extraction, the bitterness of rose {lash extraction is greatly reduced, and the time is greatly shortened. The flash extrac-
tiom of roses is scientific, energy-saving, envitonmentally friendly and green, and can be extended 1o the extraction process of traditional
Chinese medicine compound preparations,

Keywords: rose; flash extraction; electronic tongue; ruting hyperoside



